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1. Drop Tenninal Dispersion
PrimDist.pas

Attachment C
Page: ] of 8

467
468
469
470

471
472

*
*
*

procedure get_lines( GR

density

row

col

NS_Iots

EW_Iots

Oneina} Code

: GridReooniType-J>tr;

: double;

: integer;

: integer;

: integer;

: integer;

467
468
469

470

471

472

*
*
*

procedure get_Iines( GR

density

row

col

NS_Iots

EW_lots

Modified Code

: GridReconiType-J>tr;

: double;

: integer,

: integer;

; integer;

: integer;

530 line_vector"[n] ;= factor*lines-J>eclot;
531

532 x"[n] :~ GR"LowerLeftX + (col-I )*GR"MicroGridEW + i*(onelEW_lots);

533 y"[n] := GR"LowerLefty + (row-I)*GR".MicroGridNS + j*(oneINS_lots);
534

535 Imp:= structure_cosCfu(line_vector"[n].O.density.GR".hardness.GR".DepthToBedrock,

530 line_vector"[n] :~ factor*lines-J!erJot;

531
532 x"[n] := GR"LowerLeftX + (col-I)·GR"MicroGridEW + i*(GR".MicroGridEW lEW_lots);

533 y"[n] := GR"LowerLefty + (row-I)*GR".MicroGridNS + j*O*GR"MicroGridNS INS_lots);

534
535 tmp := structure_cosCfu(line_vector"[n].O.density,GR".hardness.GR".DepthToBedrock,



2. Drop Tenninal Orientation
PrimDist.pas

Attachment C
Page: 20[8

467

468

469

470

471

472

*
*
*

procedure geUines( GR

density

row

col

NS_lots

EWJots

Original Code

: GridReoordType-ptr;

: double;

: integer,

: integer;

: integer;

: integer;

467 procedure geUines( GR

468 density

469 row

470 col

dividecrow

divideccol

471 NS_lots

472 EW_lots

*
*
*

Modified Code

: GridReoordType-ptr,

: double;

: integer,

: integer;

: integer;

: integer;

: integer,

: integer;

530 line_vector"[n] := factor.lines--JleT_lot;

531

532 x"[n] := GR"LowerLeftX + (col-I )·GR"MicroGridEW + i.(onelEW_lots);

533 y"[n] :~ GR"LowerLefty + (row-I)·GR".MicroGridNS +j.(ono'NS_lots);

530 line_vector"[n]:= factor·lines--JleT_lot;

531

if(row<=divider_row) and (col<=divider_col) then

begin
x"[n] := GR".LowerLeftX + (col-i)·GR".MicroGridEW+ i·(onelEW_lots);

y"[n] := GR"LowerLefty + (row-I )·GR".MicroGridNS +j·(ono'NS_lots);

end;

ifl.row<=divider_row) and (col>divideccol) then

begin

x"[n] := GR".LowerLeftX + (col-I )·GR".MicroGridEW+(EW_lots-i)·(onelEW_lots);

y"[n] := GR".LowerLefty + (row-i)·GR".MicroGridNS + j·(ono'NSJots);

end;

ifl.row>divideCrow) and (col<=divider_col) then

begin

x"[n] := GR".LowerLeftX + (col-I )·GR".MicroGridEW+ i·(onelEW_lots);

y"[n] := GR".LowerLefty + (row-I)·GR".MicroGridNS + (NS_Iots-j)·(ono'NS_lots);

end;

if (row>dividerJow) and (col>divider_col) then

begin .'.
x"[n] := GR".LowerLeftX + (col-I)·GR".MicroGridEW + (EW_lots-i)·(one lEW_lots);

y"[n] := GR".LowerLefty + (row-I)*GR".MicroGridNS + (NS_lots-j)·(ono'NS_lots);

end;

534 534

535 Imp := structure_cost_fn(line_vector"[n],O,density,GR".hardness,GR".DepthToBedrock, 535 Imp :;= structure_cosCfn(line_vector"[n],O,density,GR".hardness,GR".DepthToBedrock,



2. Drop Terminal Orientation Continued
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Original Code
*
*
*
573 procedure calcuiate-JIrim...distribution_cost(

*
*
*

Modified Code

*
*
*
573 procedure calculate-JIrilll-distribution_cost(

*
*
*

621 midx : double;
622 midy : double;

*
*
*
695 n:=I;

696
695 n:=I;

696

616
617
618
619
620

var i

n

num...terms
k

: integer;

: integer;

: integer;

: integer;

: integer;

616
617
618
619
620

621
622

*
*
*

var i

n

num...terms
k
divider_row

divider_col

midx
midy

: integer;

: integer;

: integer;

: integer;

: integer;

: integer;

: integer;

: double;

: double;

697 for i:= 1to GR".mow do

698 forj:= I toGR"ncoldo

699 if(flag"[ij]=k) and (Iines"[ij]>zero) tben

700 begin

701 lots := round(GR".ResLines[ij)fGR".lines--Per..house) +
702 round(GR".BusLines(ijYGR".lines--Per_bus);
703
704 lot_divide( 10ts,NSJots,EW_lots );
705

706 geUines(GR, density, i, j, round(NS_lots), round(EWjots), Iines"[ij], n, line_vector,

707 x, y, grid_dropteffiLcost, grid_Dill-cost, grid_drop_cost, grid_dropjeet);

708

709 prilll-drop_cost := prim_drop_cost + grid_drop_cost;

divider_row := round( abs(SAIY[n)-GR"LowerLeftY)fGR"MicroGridNS );

divider_col := round( abs(SAIX(n)-GR".LowerLeftX)fGR".MicroGridEW);

697 for i := I to GR".nrow do

698 forj := 1 to GR"ncoldo

699 if (f1ag"[ij]=k) and (Iines"[ij]>zero) tben

700 begin
701 lots := round(GR".ResLines[ij)fGR".lines--Per_house) +
702 round(GR".BusLines(ij)fGR".lines--Per_bus);

703
704 locdivide( 10ts,NS_lots;Q.W_lots );

705
geUines(GR, density, i, j, divider_row, divider30l round(NS_lots), round(EW_lots),

lines"[ij), n,line_vector, x, y, grid_dropteffiLcost, grid_Did_cost,

grid_drop_cost, grid_dropjeet);

708
709 prim...drop_cost := prim_drop_cost + grid_drop_cost;



3. Lot Size / Configuration
Lot_Div.pas

Attachment C
Page: 4 of8

018 procedure loUlivide(

*

*

Original Code

018 procedure loUlivide(

*
*
*

Modified Code

054

055

056
057
058

059

NS_try_d;~ numbecoClotsIEW_try ;

NS_try:= round(NS_try_d);

waste ;= NS_try*EW_try - number_oUots;

if (waste < 0) then waste ;= number_oCtots;

if (waste <= minwaste) then

begin

054

055

056
057

059

NS_try_d;= number_oUotslEW_try;

NS_try:= round(NS_try_d);

while (EW_try*NS_try < nurnbecoUots) do NS_try ;= NS_try + I;

waste ;= NS_try*EW_try - number_oUots;

if (waste < 0) then waste ;= number_oUots;

if (waste <= minwaste) and (2*EW_try >= NS_try) and (2*NS_try >= EW_try) then

begin

'.



4. Input Variables

Globals.pas

Attachment C
Page: 50f8

950

951

952

Origina' Code

readIn( infile,

Sharing[i]".Density, Sbaring[i]".buubare,

Sharing[i]".ugd_sbare,Sharing[iY.aeuhare);

950

951

952

Modified Code

readln(infile,

Sharing[i]".Density, Sharing[i]".ugd_share,

Sharing[i]".bur_share,sharing[i]".aeuhare);

Oddol' Code

Structur.pas
Modified Code

267 then manhole_cost:= ManholeO>st(i)".HardCosVManholeSpacing; {manhole
cost per foot for underground}

•
304 then manhole_cost:= ManholeO>st[i]".NonnalCostlManholeSpacing {

manhole cost per foot for underground}
•
340 then manhole_cost:= ManholeO>st[i]".softCostlManholeSpacing; { manhole

cost per foot for underground}

267 then manhole_cost :~ ManholeO>st[i+11".HardCostlManholeSpacing { manhole cost per foot
for underground}

•
304 then manhole_cost := ManholeO>st[i+11".NonnalCostlM.anholeSpacing; { manhole cost per

foot for underground}

•
340 then manhole_cost:= ManholeO>st[i+ll".SoftCosVManholeSpacing; { manhole cost per foot

for underground}

Oddol' Code

146 then tmp3 := 1ntfcCost[n]".cost;

Orieiol' Code

Tech.pas
Modified Code

146 then tmp3 :=1ntfcCost[n+1]".cost;

Terminal.pas
Modified Code

~.258

259

260

261

262

begin

temp := pcCugd·DropTerrnCos1(i]".CostUgd +

pccbur·DropTerrnCost[i]".CostBur +

pct_aer·DropTennCost[i)".CostAer;
end;

258

259

260

261

262

begin
temp:~ pct_ugd·DropTerrnCos1(i+ll".CostUgd +

pccbur~opTerrnCost[i+I]".CostBur +

pcc~DropTerrnCost(i+ I]".CostAer;

end;



5. Residual Line Allocation
Cluslntf.pas

Attachment C
Page: 60f8

0558 dl : double;
0559 d2 : double;
0560 drl : double;
0561 Drl : integer;

0562

0563 begin
•
•
•
0791 GR"ResLines[ij) :=0;
0792 GR"BusLines [ij) := 0;

0793 bpop[ij) := false;
0794 rpop(ij) := false;

•
•

0562

0563 begin

•

: double;

: double;

: double;

: integer;

: anay[1..50,1..50) ofsingle;

: anay[1..50.1..50) of single;

GR"ResLines[ij) :~ 0;

GR"BusLines [ij) := 0;

bpop[ij) := false;

rpop(ij) := false;

R_Lines[ij) := zero;

B_Lines[ij) := zero;

end;

dl

d2
drl

Drl
ILLines

B_Lines

•
0795

0791

0792

0793

0794

0558

0559

0560

0561

end;0795

•
•
•

•
•

0800

0801

0802

0803

0804

0805

0806

•
•
•

j := round( abs(x"(k) - Ux }'RasterSize + balf);

GR".ResLines[ij) := GR".ResLines[ij) + round( ResLines"[k);

ifResLines"(k) > zero then rpop[ij) := true;

GR".BusLines[ij) := GR".BusLines[ij) + round(BusLines"[k));

ifBusLines "(k) > zero then bpop[ij) := true;
end;

0800

0801

0806

•
•
•

j := round( abs(x"[k)-llxyRaslerSize +balf);

R_Lines[ij) := R_Lines[ij) + ResLines"(k);

ifResLines"(k) > zero then rpop(ij) := true;

B_Lines[ij) :~ B_Lines[ij) +BusLines"[k);

ifBusLines "(k) > zero then bpop[ij) := true;

end;

0817

0818

0819

0820

begin

ResResidualLines :=ResResidualLines - GR".ResLines[ij);

BusResiduaiLines:= BusResiduaiLines - GR".BusLines[ij);
end;

0817

0818

0819

0820

begin '.

GR".ResLines[ij) := round(R_Lines[ij));

GR".BusLines[ij) := round(B_Lines[ij));

ResResidualLines :~ ResResidualLines - GR".ResLines[ij);

BusResiduaiLines := BusResiduaiLines - GR".BusLines[ij);

end;



6. Node Selection Criteria
PrimDist.pas

Attachment C
Page: 70£8

400 for i:~ I ton do

401 begin

402 aA[i] :~ lrue;

403 b"[i] :~ 0;

404 cAli] := dIarge;
405 dIA[i] :=zero;

406 end;

•
•
•

Qrigjpal...cJl1k
400 for i :~ 1 to n do

401 begin
402 aA[i] := lrue;

403 b"[i] := 0;

404 cA[i]:= dIarge;
dIA[i]:= dIarge;

406 end;

•
•
•

Modified Code

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

begin 421

dist := dmIXAliJA(k]; 422

423

cost := provisionaCcost(k,nunUertnsJine_vector"(k],GR,dist,(dist+d2sA(j]),density,

FillFactoQ;

426

427
ifcost < cAlk] then 428

begin 429
cAlk] := cost;

dIA(k) := dist; 431

bArk] := j; 432

end; 433

434

ifmin > cAlk] then 435

begin 436

min :=cA(k]; 437

I := Ie; 438

dist2 := dl"(k] + d2s"[ b"[k] ]; 439

end; 440

Cable.pas

begin
dist := dmIXA(j]"(k];

ifdist <dIA[k] then

begin

dl A(k] := dist;

bAlk] := j;
end;

ifmin > dl A(k] then

begin

min := dl A(k];

1:= Ie;
dist2 := dl A(k] + d2sA[ b"(k] ];

end;

'.

76

77
NurnFuJlCables
LastCableLines

Original Code
: integer;

: integer;
76

77

NurnFuUCables
LastCableLines .

Modified Code
: double;

: double;



7. Overlapping Microgrids
Cluslntf.pas

Attachment C
Page: 80[8

if Rast.erTooLarge or (SetRast.er = false) then

begin

Rast.erSiz.e:= max( (urx-llx), (ury-Uy) )/fifty;
end;

if RasterTooLarge or (SetRaster = false) then

begin
RasterSize:= max( (urx-llx),(ury-lIy) )/fd\y;

end

else

begin

RasterSize:= max( (urx-I1x), (ury-lIy) )/mund(max( (urx-I1x), (ury-lly) YRastersiz.e+haIt);

end;

Original Code
734 if( GR"BusinessUnits>O) then GR".1ines..Jledll.ls := dBusinessLineslGR"BusinessUnits else

735 GR".Iines...J!er_bus ;= one;
736

737

738 IIx:~ IIx..haIf;

739 lIy:= lIy..haIf;

740 urx;= urx+half;

741 ury := ury+half;

742

743 RasterSiz.e;= GlobaJRasterSize;
744

745 ( ifraster size is not given externally, or it is too large, calculate it here. I
746

747 RasterTooLarge:= IilJse;

748 if( max( (urx-llx), (ury-lIy) )/RasterSiz.e> fifty ) then Rast.erTooLarge := true;
749

750

751

752

753

754

755 GR".MicroGridNS := RasterSize;

756 GR".MicroGridEW;= RasterSize;

Modified Code
734 if( GR"BusinessUnits>O) then GR".Iines...J!er_bus := dBusinessLines/GR"BusinessUnits else

735 GR".Iines...J!er_bus ;= one;

736

737

IIx ;= IIx..rnil;

lIy ;= lIy..rnil;

urx ;= urx+rnil;

ury ;= ury+rnil;

742

743 RasterSize:= GlobaJRasterSize;

744

745 ( ifraster size is not given externally, or it is too large, calculate it here. I
746

747 RasterTooLarge:= IilJse;

748 if( max( (urx-llx), (ury-lIy) )/RasterSiz.e > fifty ) then Rast.erTooLarge ;= true;

749

750

751

752

753

754

755 GR".MicroGridNS ;= RasterSize;

756 GR".MicroGridEW:= RasterSize;



1. Drop Terminal Dispersion
PrimDist.pas

Attachment C
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467 procedure get_lines( GR

468 density

469 row

470 col

471 NS_lots

472 EW.Jots

*
*
*

Qrigipll Code

; GridReooniType-ptr;

; double;

; integer;

; integer;

; integer;

: integer;

467 procedure get_lines( GR

468 density

469 row

470 col

471 NS_lots

472 EW.Jots

*
*
*

Modified Code

: GridReooniType-ptr;

: double;

: integer;

: integer;

: integer;

: integer;

530 line_veclOr"[n) ;~ factor*lines-PeJ"_lot;

531

532 x"[n) := GR"LowerLeftX + (col-I )*GR"MicroGridEW + i*(one/EW_lots);

533 y"[n) ;= GR"LowerLefty + (row-I)*GR".MicroGridNS + j*(oneINS_lols);
534

535 Imp:= structure_cosCfu(line_vector"[n),O,density,GR".hardness,GR".DepthToBedrock,

530 line_veclOr"[n) ;= factor*lines-1Jedot;

531

532 x"[n) ;= GR"LowerLeftX + (col-I)*GR"MicroGridEW + i*(GR".MicroGridEW IEW.Jots);

533 y"[n) ;= GR"LowerLefty + (row-I)*GR".MicroGridNS + j*O*GR"MicroGridNS INS_lots);

534

535 ~ ;= slIUcture_cosCfu(line3ector"[n),0,density,GR".hardness,GR".DepthToBedrock,



2. Drop Tenninal Orientation
PrimDist.pas

Attachment C
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467

468
469
470

471

472

*
*
*

procedure geUines( GR

density
row

col

NS_Iots

EW_lots

Original Code

: GridRecordType-ptr;

: double;
: integer;

: integer;

: integer;

: integer;

467 procedure geUines( GR

468 density
469 row

470 col

dividecrow
divider_col

471 NS_lots

472 EW_Iots

*
*
*

Modified Code

: GridReoordType-ptr.

: double;

: integer;
: integer;

: integer;

: integer;
: integer;

: integer;

530 line_veclor"ln] :; faclor*lines-Jlef_lot;
531

532 x"[n] :; GR"LowerLeftX + (col-I)*GR"MicroGridEW + i*(onelEW_lots);
533 y"[n] := GR"LowerLeftY + (row-I)*GR".MicroGridNS + j*(oneINS_lots);

530 line_veclor"[n]:; factor*lines-Jlef_lot;

531
if(row<9livider_row) and (col<9livideccol) then

begin
x"[n] :; GR".I..owerLeftX + (col-I )*GR".MicroGridEW+ i*(onelEW_lots);

y"[n] :; GR"LowerLeftY + (row-I)*GR".MicroGridNS + j*(oneINS_lots);

end;

ifl:row<9livider_row) and (col>divider301) then

begin

xl\[n] :; GRI\.LowerLeftX + (col-I )*GRI\.MicroGridEW+ (EW_Iots-i)*(onelEW_lots);
yl\[n] := GRI\.LowerLeftY + (row-I )*GRI\,MicroCmdNS + j*(one/NS_lots);

end;

ifl:row>divider_row) and (col<9livider301) then
begin

x"[n] := GR".LowerLeftX + (col-I)*GR".MicroGridEW+ i*(onelEW_lots);

y"[n] :~ GR".LowerLeftY + (row-I)*GRI\.MicroGridNS + (NS_lots-j)*(oneINS_lots);
end;

if(row>divider_row) and (col>divider_col) then

begin <.

x"[n] :~GR".LowerLeftX+ (col-I)*GR".MicroGridEW+ (EW_lots-i)*(oneIEW_lots);
y"[n] := GRl\,LowerLeftY + (row-I)*GR".MicroGridNS + (NS_Iots-j)*(oneINS_lots);

end;
534 534

535 Imp := struclure_cost_fu(line_vector"[n],O,density,GR".hardness,GR".DepthToBedrock, 535 tmp := structure_cosCfn(line_veclor"ln],O,density,GR".hard.lless,GRI\,DepthToBedrock,



2. Drop Terminal Orientation Continued
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Attachment C
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Original Code Modified Code
* *
* *
* *
573 procedure caJculate-prinLdistribution_cosl(

*
573 procedure caJculate-prim_distribution_cosl(

*
* *
* *

621 midx : double;
622 midy : double;
*
*
*
695 n:= I;

696

697 for i := I to GR".nrow do

698 for j := I to GR".ncoIdo

699 if(flag"[ij)=k) and (Iines"[ij»zero) then
700 begin

701 lots := round(GR".ResLines[ij)/GR".1ines-J!er....1Iouse) +
702 round(GR".BusLines[ij)/GR".1ines-JleT_bus);
703

704 lot_divide( 10ts,NS_lots,EWJOts );
705

706 geUines(GR, density, i,j, round(NS_lots),round(EW_lots), lines"[ij), n, line_vector,
707 x, y, gri<LdropteI'I1l..cost, grid_Did_cost, grid_drop_cost, grid_dropjeet);

prim_drop_cost := prim_drop_cost + grid_drop_cost;

695 n:=I;

696
divider_row := round( abs(SAlY[n]-GR"LowerLeftY)/GR"MicroGridNS );

divider_col := round( abs(SAIX[n]-GR".LowerLeftXYGR".MicroGridEW);

697 for i := I to GR".nrow do

698 for j := I to GR"ncoldo
699 if(flag"[ij)=k) and (Iines"[ij»zero) then

700 begin

701 lots := round(GRA.ResLines[ij)/GR".1ines-J!echouse) +
702 round(GR".BusLines[ij)/GR".1ines-JleT_bus);

703
704 lot_divide( 10ts,NSJots,KW_lots );

705

: integer,

: integer;
: integer;
: integer;

: integer,

: integer;
: integer;

: double;

: double;

geUines(GR, density, i,j, divider_row, divider30~ round(NS_lots), round(EW_lots),
lines"[ij), n, line_vector, x, y, grid_dropteI'I1l..cost, grid_Did_cost,
grid_drop_cost, grid_dropjeet);

prim_drop_cost := prim_drop_cost + grid_drop_cost;

n

nwn_terms

k
divider....row
divider_col

midx

midy

var 1

708

709

*
*
*

621

622

616

617
618

619

620

: integer,

: integer,
: integer;
: integer;

: integer;

n

nwn_terms

k

var i616

617
618
619

620

708
709



3. Lot Size / Configuration
Lot_Div.pas

Attachment C
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018 procedure loUlivide(

*
*
*

Origipal Code

018 procedure loulivide(

*
*
*

Modified Code

054

055

056
057
058

059

NS_lJy_d:= nwnbecoClotsIEW_lJy ;

NS_lJy := round(NS_lJy_d);

waste := NS_lJy*EW_try - number_oUots;

if (waste < 0) then waste ;= nwnber_oUots;

if (waste <= minwaste) then

begin

054

055

056
057

059

NS_lJy_d:= nwnbecoUotslEW_lJY ;
NS_lJy := round(NS_lJy_d);

while (EW_lJy*NS_lJy < number_oUots) do NS_lJy := NS_lJy + I;

waste := NS_try*EW_lJY - nwnbecoUots;

if (waste < 0) then waste := nurnbecoUots;

if (waste <= minwaste) and (2*EW_lJY >= NS_lJy) and (2*NS_lJy >~ EW_try) then

begin

<-



4. Input Variables

Globals.pas

Attachment C
Page: 50f8

950

951

952

Qriginal Code

readJn( infile,

Sharing[ij".Density. Sharing[ij".bur.-share.

Sharing[W.ugd_share.Sharing[ij"aecshare);

950

951

952

Modified Code

readln( infile,

Sharing[WDensity, Sharing[it.ugd_share.

Sharing[i]A.bucshare,Sharing[i]A.aeuhare);

OriKloal Code

Structur.pas
Modified Code

267 then manhole_cost:= ManhoIeCost[i]".HardCosVManhoIeSpacing; {manhole
cost per foot for underground}

304 then manhole_cost := ManhoIeCost[ij".NonnaiCostlManholeSpacing {
manhole cost per foot for underground}

*
340 then manhole_cost:= ManholeCost[i]".SoftCostlManholeSpacing; { manhole

cost per foot for underground}

267 then manhole_cost:~ ManholeCost[i+Ij".HardCostlManholeSpacing { manhole cost per foot
for underground}

*
304 then manhole_cost:= ManholeCost[i+lj".NonnaiCostlManhoIeSpacing; { manhole cost per

foot for underground}

*
340 then manhole_cost := ManholeCost[i+1j".SoftCosVManholeSpacing; { manhole cost per foot

for underground}

OriKloal Code

146 then 1mp3 :=lntfcCost[nj".cost;

OriKloa' Code

Tech.pas
Modified Code

146 then 1mp3 :=lntfcCost[n+lj".cost;

Terminal.pas
Modified Code

258 begin

259 temp := PCCugd*DropTermCos1[ij".CostUgd +

260 PCCbur*DropTennCost[ij".costBur +
261 PCcaer*DropTermCost[W.CostAer;
262 end;

258

259

260

261

262

begin
temp:~ PCCugd*DropTermCos1[i+lj".CostUgd +

pccbur*DropTennCost[i+lj".CostBur +
pct_aer*DropTennCost[i+1j".CostAer;

end;



5. Residual Line Allocation
Cluslntf.pas

Attachment C
Page: 60[8

0558 dl : double;
0559 d2 : double;
0560 drl : double;
0561 orl : integer;

0562
0563 begin
•
•
•
0791 GR".ResLines[ij] := 0;
0792 GR"BusLines [ij] := 0;

0793 bpop(ij] := false;
0794 rpop(ij] := false;

•

•
•

: double;

: double;
: double;
: integer;

: array[1..50,1..50] of single;
: array[1..50,1..50] of single;

GR".ResLines[ij] := 0;
GR"BusLines [ij] := 0;

~p[ij] := false;
rpop[ij] :~ false;
R_Lines[ij] := zero;

B_Lines[ij] := zero;

end;

dl

d2
drl
orl

ILLines
B_Lines

•
0795

0791
0792
0793
0794

0562
0563 begin

0558
0559
0560
0561

end;
•
0795

•
•

•
•

0800
0801
0802
0803
0804
0805
0806

•
•
•

j := round( abs(x"[k]-Ilx)'RasterSize +half);

GR".ResLines[ij] := GR".ResLines[ij] + round(ResLines"[k]);
ifResLines"[k] > zero then rpop[ij] := true;

GR".BusLines[ij] := GR".BusLines[ij] + round(BusLines"(k]);
ifBusLines "[k] > zero then bpop(ij] := true;

end;

0800
0801

0806

•
•
•

j := round( abs(x"[k]-IlxyRasterSize + half);

R_Lines[ij] := R_Lines[ij] +ResLines"[k];
ifResLines"[k] > zero then rpop[ij] := true;

B_Lines[ij] := B_Lines[ij] +BusLines"[k];
ifBusLines "[k] > zero then bpop(ij] := true;

end;

0817

0818
0819
0820

begin

ResResidualLines := ResResidualLines - GR".ResLines[ij];
BusResidualLines:= BusResidualLines - GR".BusLines[ij];

end;

0817

0818
0819
0820

begin '.

GR".ResLines[ij] := round(R_Lines[ij]);
GR".BusLines[ij] := round(B_Lines(ij]);

ResResidualLines := ResResi<bJalLines - GR".ResLines[ij];
BusResidualLines:= BusResidualLines - GR".BusLines[ij];

end;



6. Node Selection Criteria
PrimDist.pas

Attachment C
Page: 70f8

400 for i:= 1 ton do

401 begin

402 a"(i) := true;

403 b"(i) := 0;

404 c"(i) :~ dIarge;

405 dl "(i) := zero;

406 end;

•
•
•

Original Code
400 fori:= 1 tondo

401 begin

402 a"(i) := true;

403 b"(i) := 0;

404 c"(i) := dIarge;

dl "(i] := dIarge;

406 end;

•
•
•

Modified Code

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436
437

438

439

440

begin 421

diS! := dmtx"(j)"(k]; 422

423

cost := provisional_cost(k,nunuenns,line_vector'(k),GR,disl,(dist+d2s"(j]),density,

FillFactoQ;

426

427

ifcost < c"(k] then 428

begin 429
c"(k) :~ cost;

dl "(k) := dist; 431

b"[k] := j; 432

end; 433

434

ifmin> cAlk] then 435

begin 436
min:= c"(k]; 437

1:= k; 438

dist2 := dl "[k] + d2s"[ b"(k] ]; 439
end; 440

begin

dist := dmtx"(j)"(k);

ifdist < dl"(k] then

begin

dl"(k] := dist;

b"[k] := j;
end;

ifmin > dl "(k] then
begin

min := dl "(k];

1:= k;
dist2 := dl "(k] + d2s"( b"(k] );

end;

76

77
NumFullCables

LastCableLines

Original Code
: integer;

: integer;

Cable.pas
76

77
NumFullCables

LastCableLines

<.

Modified Code
: double;

: double;



7. Overlapping Microgrids
Cluslntf.pas

Attachment C
Page: 80f8

if RasterTooLarge or (SetRaster = false) then

begin

RasterSize:= max( (urx-llx),(ury-lIy) )/fifty;
end;

if RasterTooLarge or (SetRaster~false) then

begin

RasterSize:= max( (urx-Ux),(ury-lIy) )/fifty;

end

else

begin

RasterSize:= max( (urx-lIx), (ury-lIy) )/round(max( (urx-lIx), (Ul)'-1ly) YRastersize+haIt);

Original Code
734 if ( GR".BusinessUnits>O ) then GR".Iines_pecbus := dBusinessLineslGR".BusinessUnits else

735 GR".Iines-J!ecbus := one;
736

737

738 IIx:~ IIx-haIf;

739 lIy:= lIy-haIf;

740 urx:= urx+half;

741 ury:= urythalf;

742

743 RasterSize:= GlohaiRasterSize;
744

745 ( ifraster size is not given externally, or it is too large, calculate it here. }
746

747 RasterTooLarge:= fiLlse;

748 if( max( (urx-Ux), (ury-lIy) )/RasterSize> fifty ) then RasterTooLarge := true;
749

750

751

752

753

754

755 GR".MicroGridNS:= RasterSize;

756 GR".MicroGridEW:= RasterSize;

Modified Code
734 if( GR".BusinessUnits>O) then GR".Iines-J!ef_bus := dBusinessLines/GR".BusinessUnits else

735 GR".Iines-J!er_bus := one;

736

737

IIx := IIx-mil;

lIy := lIy-mil;

urx:= urx+mil;

ury:~ ury+mil;

742

743 RasterSize :=GlobaJRasterSize;

744

745 { if raster size is not given extemaJly, or it is too large, calculate it here. I
746

747 RasterTooLarge :~ fiLlse;

748 if(max( (urx-llx), (ury-lIy) )/RasterSize > fifty ) then RasterTooLarge := true;

749

750

751

752

753

end;

754

755 GR".MicroGridNS:~RasterSize;

756 GR".MicroGridEW:= RasterSize;

'.
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Attachment D
Page: 1 of 1

Virginia Demand Data Extrapolated to 2002

FCC ARMIS DATA: Access Lines NECA Data: OEMs FCC ARMIS DATA: Call Completion

Year SL_Bus Business Public Residential Special Local Intra Inter Local IntraLATA IntraState InterState

ARMIS Data
1994 59.911 1.031.538 31,469 1.842,426 175.683 46,067,107 4,136,331 10.275,124 9,464,315 151.805 322,132 966,356
1995 67,677 1,111,688 30,806 1,900,462 205,774 48,523.000 4,138,000 11,081,000 10,629,596 115.699 349,267 1,096,326
1996 46,697 1,195,524 30,570 1.969,369 294,079 54,484,014 4.172,605 12,133,612 11,709,460 103,482 371,631 1,367,827
1997 48,387 1.295,289 41,332 2,072,141 379,504 61,232,773 4,134,910 12,698,311 11,636,920 93,092 438.691 1,772,189
1998 39,466 1,382,351 41,505 2,176,481 548,952 66,187,347 4,416,935 13,506,309 11,560.725 92,203 479,866 1,896.239
1999 37,513 1,456,787 41,372 2,271,656 793,787 75,814,464 5,061,536 14,267,000 11728.385 99,468 507,639 1,988,658
2000 38,948 1,492.801 38.521 2,268,827 1,402,596 80,210,945 5,355,055 14,739,000 11,068,651 108.894 905.997 1,664,726

Growth Rate -6.93% 6.35% 3.43% 3.53% 41.37% 9.68% 4.40% 6.20% 2.64% -5.39% 18.81% 9.49%

2001 36,251 1,587,650 39,841 2,348,929 1,982,895 87,978,000 5,590,560 15,652,421 11,361,324 103.028 1.076,405 1,822.680
2002 33,740 1,688,525 41,207 2,431,860 2,803,283 96,497,161 5,836,423 16,622,449 11,661,736 97,479 1.278,864 1.995,621

Annual Growth Rates
1994
1995 1296% 7.77% -2.11 % 3.15% 17.13% 5.33% 0.04% 7.84% 12.31% -23.78% 8.42% 13.45%
1996 -3100% 7.54% -0.77% 3.63% 42.91% 12.28% 0.84% 9.50% 10.16% -10.56% 6.40% 24.76%
1997 3.62% 8.34% 35.20% 5.22% 29.05% 12.39% -0.90% 4.65% -0.62% -10.04% 18.04% 29.56%
1998 -18.44% 6.72% 0.42% 5.04% 44.65% 8.09% 6.82% 6.36% -0.65% -0.95% 9.39% 7.00%
1999 -4.95% 5.38% -0.32% 4.37% 44.60% 14.55% 14.59% 5.63% 1.45% 7.88% 5.79% 4.87%
2000 3.83% 2.47% -6.89% -0.12% 76.70% 5.80% 5.80% 3.31% -5.63% 9.48% 78.47% -16.29%
2001 -693% 6.35% 3.43% 3.53% 41.37% 9.68% 4.40% 6.20% 2.64% -5.39% 18.81 % 9.49%
2002 -693% 6.35% 3.43% 3.53% 41.37% 9.68% 4.40% 6.20% 2.64% -5.39% 18.81% 9.49%

Avq. -5.98% 6.37% 405% 3.54% 42.22% 9.73% 4.50% 6.21% 2.79% -4.84% 20.52% 10.29%

Compounded Annual Growth Rate
1994 - 2002 -6.93% 6.35% 3.43% 3.53% 41.37% 968% 4.40% 6.20% 2.64% -5.39% 18.81% 9.49%
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Attachment E
Page: 1 of 2

Common Support Services Expense for Verizon - Virgina
(Actual & Forecasted)

6510 6530 6610 6620 6700
Year PP&E NetworkOps Marketing Services E&P and Total

Expenses Expenses Expenses Expenses G&A
1994 2,549 114,487 49,989 170,264 148,649 485,938
1995 1,617 115,934 60,593 163,106 171,740 512,990
1996 486 129,065 60,337 179,283 198,129 567,300
1997 2,099 114,900 65,817 154,094 176,235 513,145
1998 1,176 104,866 62,065 140,479 167,717 476,303
1999 734 97,891 67,510 135,691 138,181 440,007
2000 381 110,392 97,801 135,883 148,083 492,540

Growth rate -27.15% -0.61% 11.84% -3.69% -0.06% 0.23%

2001 278 109,724 109,376 130,870 147,989 493,649
2002 202 109,060 122,321 126,041 147,895 494,761

Percentage Change in Common Support Services Expense for Verizon - Virginia

6510 6530 6610 6620 6700
Year PP&E Network Ops Marketing Services E&P and Total

Expenses Expenses Expenses Expenses G&A
1995 -36.56% 1.26% 21.21% -4.20% 15.53% 5.57%
1996 -69.94% 11.33% -0.42% 9.92% 15.37% 10.59%
1997 331.89% -10.98% 9.08% -14.05% -11.05% -9.55%
1998 -43.97% -8.73% -5.70% -8.84% -4.83% -7.18%
1999 -37.59% -6.65% 8.77% -3.41% -17.61% -7.62%
2000 -48.09% 12.77% 44.87% 0.14% 7.17% 11.94%
2001 -27.15% -0.61% 11.84% -3.69% -0.06% 0.23%
2002 -27.15% -0.61% 11.84% -3.69% -0.06% 0.23%



FCC'. Common Support ServI.... Ell........ A.....lDtatE
Page: 2 of 2

FCC Reg.....lon with Actual V.rIzo....VA 1998 DlIIlI FCC RlI!Jresslon with Estlmaled 2002 ARMIS Dala

lIumbero!.lJDD
Account Switched Special Toll Switched Specl., Toll

All SO Compeny Lines 164,940,975 35,588,846 910,990,713 170,057,552 69,603,686 931.039,845
All SO Compony Independent Verleble 0.5225 0.1775 4.5429 0.7096 0.2904 3.6848
Vertzon·Virginia Lines 3.600.337 548.952 17 923 244 4169.686 2.803.283 22.458.872
Vertzon·Virginia Independent Variable 0.8677 0.1323 43196 0.5980 0.4020 3.2208

PM·UU 8"yb

Account Switched Special Toll Total Switched Special Toll Total
8610 Other Property, PIont & Equlprrent , (0.0006) , (0.0017) , 0.0002 , 00002 , (0.0006) , (0.0017) , 0.0002 , (0.0001)
8630 Network Operations , 0.0182 , 0.0130 , 0.0026 , 0.0292 , 0.0182 , 0.0130 , 0.0026 , 0.0269
8610 Marketing , 0.0188 , 00195 , (0.0000) , 00188 S 0.0188 , 0,0195 , (00000) , 00189
6620 Service ExpenselCustomer Operations , 0.0435 , 0.0030 , 0.0007 , 0.0395 , 0.0435 , 00030 , 0.0007 , 0.0345
6700 Executive, Planning, General & AdmInistrative , 0.0326 S 0.0064 S 0.0052 , 0.0514 , 0.0326 , 0.0064 , 0.0052 S 0.0450

TobIl I G.1125 I 0.0402 I 0.0087 I 0,1391 I 0,1125 S 0.0«12 S 0,0087 I 0.1252

~
Account Switched Special Toll Tot.1 Switched Speclol Toll Total

6510 Other Property. Plant & Equipment 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000%
6530 NetWOrk Operauons -2.60% -2.60% ·2.60% -2.60% -2.60% -2.60% -260% -260%
6810 Marketing -94.06% ·94.06% -94.06% -94.06% -94.06% ·94.06% -94.06% -9406%
6820 Sarvtee ExpeneelCustomer Operations 0.00% 0.00% 000% 0.00% 0.00% 0.00% 0.00% OOO°,.{,
6700 Executive, Planning, General & AdmlnlBtratlve -~% -~O% -~% -~% -~% -20.00% -20.00% _~ohA_

-n!j,% ~ -E:£!% -!!!.:!!% -~.~ 1!:!!% -1ll.3% .~%

AdJtIIIId 8MuIta
Account Swltch,d Special Toll Total Switched Speclol Toll Total

6510 Other Property. Ptant & EqulpfMnt , (0.0006) , (0.0017) $ 0.0002 , 00002 , (0.0006) , (0.0017) , 0.0002 , (00001)
6530 Network Operation. , 0.0177 , 0.0126 , 0.0026 , 0.0284 , 0.0177 , 0.0126 $ 00026 , 00262
6610 Marketing , 0.0011 , 0.0012 , (00000) $ 0.0011 , 0.0011 , 0.0012 , (0.0000) , 00011
6820 Service Expense/Customer Operations , 0.0435 , 00030 , 0.0007 , 0.0395 , 0.0435 , 0.0030 , 0.0007 , 00345
6700 Executive. P1Bnnlng. General & AdmInistrative , 0,0261 , 0.0051 , 0.0041 , 0.0411 , 0.0261 , 0.0051 , 0.0041 , 0.0360

TobIl $ 0.G879 I 0.0202 I 0.0076 $ 0.1104 I 0.0879 $ 0.0202 I 0.0076 S 0.0977

MoptNyRMub

Account Switched Special Toll Total Switched Speclol Toll Total
6510 Other Propony, Piont & Equipment , (0.05) , (0.14) , 002 , 0.01 , (0.05) , (0.14) $ 0.02 S (001)
6530 Network OperaUons $ 1.46 , 1.05 , 021 , 2.37 $ 148 , 1.05 , 0.21 $ 218
61110 Marketing $ 009 $ 0.10 , (0.00) , 009 $ 009 , 0.10 , (0.00) $ 009
61120 Service ExpenselCustomer Op81'8tlonl , 3.62 S 0.25 $ 0.06 , 329 , 3.62 , 0.25 , 0.06 $ 287
6700 Executive, Planning, GenefWI & Admlm.tratlve , 2.18 S 0.43 , 0.34 , 3.43 , 2.18 , 0.43 , 0.34 , 300

TobIl I 7.32 S 1.88 S 0.63 I 9.20 $ 7.32 S 1.88 S 0.63 S 8.14

EIIIIDIItd Ex...... for Al'''' Compeniet "n ., OQQ)
Account Switched Special Toll Total Swltchod Speclol Toll Total

6510 Other Propofly, Plant & Equipment , (94,452) $ (61,465) , 191.210 , 35,293 , (97.362) , (120.211) $ 195,416 $ (22.175)
6530 Network Operation. , 2.924,728 $ 450,097 , 2,328,615 , 5,701,641 , 3,015.455 $ 880.288 , 2,376,024 , 6.273.767
6610 Marketing , 163,657 $ 41,196 , (1,195) , 223,657 , 189.354 , 80,570 , (1,222) , 268.702
6620 SelVlca ExpenB8lCustomer Operatlonl $ 7,168,730 , 106,407 , 648,811 , 7.923,949 , 7,391.109 , 208,106 $ 663,090 , 6,262.307
6700 Execultve, Planning. General & Admlnlltratlve S 4,307.680 S 163,156 S 3,755,025 , 8,245,841 S 4,441.287 , 358,211 , 3,537,686 , 8,637,164

Tobll S 1~4IIO,324 , 719,3!2 , 6,920,668 , 22,130,381 I 14,93U23 I 1,41"1.966 I 7.072276 I 23.419.766

EIIIIDIII!d Ex....rpr v,rtwn-yA fin S1 ..
Account

S__

Speclel Toll Total Swltchod Speclol Toll Total
6510 Other Property, PIont & Equipment , (2,062) , (948) $ 3,762 , 752 , (2.388) $ (4.841) , 4.714 , (2.515)
6530 NetWOrk Operations , 63,841 , 6,943 , 46,779 , 116,583 , 73,937 S 35,454 , 57,364 , 168.754
6610 Marketing , 4,009 , 635 , (24) , 4,621 , 4,643 , 3,245 , (29) , 7.658
6620 service EJcpelRlCuotomer Operations , 166,479 , 1,641 , 12,765 , 170,868 , 161,225 , 8,382 , 15,995 , 205.601
6700 Execul:lYe, Pl8Mtng, Genere! & Admln6etratlve , 94,026 , 2,625 $ 73,676 , 170.731 , 106,897 , 14,427 , 92,574 , 215,698

TobIl I 316,295 I II,!!!!! I 136,160 I 483,552 S 368,313 S 58,685 I HO,6H I 593,596

1"' Art"" YtrtIgn.VI.... SptcIftc Qat!
Account Switched Special Toll Total 8wllched Spocial Toll Total

6510 Other Property, Plont & equipment , (3,147) $ (2,048) , 6,371 $ 1.176 , 688 , 1,096 , (1.782) S 202
6530 NetWOf1< aperal"'no , 52,394 , 8,063 , 41,883 , 102,139 , 51,058 , 14,905 , 40.263 S 106.224
6610 Merketln9 , 3,026 , 679 , (20) S 3.685 , 5,118 , 2,176 , (33) S 7.263
6820 Service Expense/Customer Operations , 127,090 , 1,888 , 11,502 S 140,479 , 112,751 , 3,175 S 10,115 S 126.041
6700 Ex8eullve, Planning, Genel8l & AdmInllltratlve , 70.093 , 2,980 , 61,101 $ 134.174 , 60.839 , 4,907 , 52,570 S 118,316

TobIl I 249,466 I 11,560 I 120,637 S 381,653 S 230,652 S 26,260 I 101.134 S 358,046

Mantbly Rtty..AdlIIIIId fpr Vtdlog:ylrglR
Account Switched Special Toll TobIl Swllched Speclol Toll Total

6510 Other Property, Plant & Equipment , (0.07) , (0.31) , 0.03 , 0.02 , 0.02 , 003 , (001) $ 0.00
6530 NelWOrlt Operatlono , 1.21 , 1.22 , 0.19 , 2.05 , 1.02 , 0.44 , 0.15 , 127
6610 Marketing , 0.07 , 0.10 , (0.00) , 0.07 , 0.10 , 0.06 , (0.00) S 009
6820 Service Expense/Customer Operallons , 2.94 , 0.29 , 0.05 , 2.82 , 2.25 , 0.09 S 0.04 $ 151
6700 Executtve, Planning. General & Admlnl8traltve , 1.62 , 0.46 , 0.28 , 2.69 , 1.22 , 0.15 , 0.20 , 1.41

TobIl I 5.77 S 1.75 S 0,66 I 7.67 S 4.61 S 0.78 S 0.38 S 4.28
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Ov.rh..c:t Analy".....on SubJ.ct to hparMton. Accounting •• R.poMd by ARMIS

ornpany I I E"x.cutJoH-lItiniiliii and Gen.r. AdmlnlatraUn

~
~.lal

7
14,4 1 . 15 lNh21

I" Corp j E
16,068

345.035
170,687
14.ii6
1~
67.348

~
88.4«1

144,660

~
24.244

17.251 15.877 13.092 135852 140,650 140.849
16,398 14,281 18,315 12,916 14.782 17,542 15.078 132.734 142437 147.943 158 904 160.600 173.389 180,245
21.203 19.878 21.272 15.607 136 085 144,967 145.898 132568
27.493 28.307 30.116 33,117 37.819 42.367 30631 2«1.870 258636 294.588 321382 347.892 393,667 "-- 407,318
20.709 17.443 18.623 16.641 17.694 16.759 12.536 160.406 166,324 176.033 161.086 181.975 191,464 199,116
86.746 146.083 118.645 87.933 97.360 537241 561.520 580.124 591474 615.820

15.338 12.945 115.793 123.681
86070 66 319 530.200 579,834

11.103 96108
306 1.095 961 2.401 1.043 1.682 1,578 4.230 8,074 9.611 9,297 11.168 13,000 11.661

9,181 33094 30441 43.226 26 661 30704 27844 75,122 153103 159364 159475 167.770 193715 174.113
520 3_ 3.233 4,605 3.153 3.188 2.999 10,132 19.830 19601 18,788 19.679 21.019 20.274
885 215 566 649 728 1.313 1,049 6,978 6.419 7.589 7,896 6.296 8.257 9.009

31.824 25421 22330 28.854 31036 7.188 4723 320 094 303884 298060 260025 252415 269414 253804
4.366 1,537 1,217 1,762 2,058 829 251 18.974 19.646 21.097 21,585 23,527 22,528 24,744
2.474
581

298,122 349,63'-T 246.4691 262,098 I _ ~55,951 I 95,4<40 1 18,3451 I 2,7«1,823 I 2,548,272 1 2.595.4071 2,708,366 I 2.739,214 I 2.758.7931 2,725.084
5028 5568
5.870 8.703
7.568 10.484
3.487 5.176

434168 248.719
1S9.3Q4 87961
367.3311 231.123

20.229 20.534
314.182 178051
915,276 1,216.880

,no

1
I -I 9,538 1 8.782 1 11,0581 12.7961 13,594 1 9.9411 1 -I 101.289

---
Inc. L 23,603 20.556 19,882 18,68,.-r-- "19.961 166,979 177,733 185.103 193.898 199.554

16528 11347 144273 152.407
7,128 4.874 70.342 14.221

78,984 70,812 76.496 768,307 800,164 852.049
21,5'2 19.663 18.190 16044 17.013 17653 11363 141475 147648 152532 154,890 157,228 161,219 156.880
18,331 17.488 18.706 17,710 17.167 19.998 17,787 '55,280 181,9«1 175.161 185,051 '66.855 194.710 201,083
14.409 14:262 17 i6Il 13946 11464 10,133 7,601 107684 112.224 131,986 128507 '27604 133.229 130,541
46.913 44,148 42.300 48.458 47,090 48.090 37.958 377.650 384.151 406,744 418.840 426.996 443.499 447.796
23.797 23,204 24Q.!4 25,438 27.542 26,324 19.190 204872 214,992 226.111 232,938 240.285 254.239 256,496
12.424 11.921 12.425 11.865 12.746 11,632 10 7 93,678 100.588 101,002 99,663 98.645 105242 115341
6.091 9,387 7.476 7,701 8,513 7.122 8.766 75,831 76,764 77.452 62,306 78,953 85,466 98,659

667 Il29 513 660 603 166 607 4,823 6.071 5,103 5.489 6,248 6,004 5,832

Attac:hmentF
Page: 1 of 4

.do, E> .....1lEi .... I
1 lill5 99 .... :lOOO

1 ,1 1. 1 . 9. 1 !.77 15.05%1
11.20% 11.97% 9.94

622% 892% 9.50% 10.25% 10.07% 12.05
13,83% 11.49% 13.49% 1399% 1341% 67

1.45% 433% 3.79% 2.64% 168% 1.02% 0.6
11.55% 14.90% 14.76% 12.01% 9.09% 7.91% 7.51
8.29% 1022% 11.13% 10.00% 5.52% 5.04% 558

11.82% 1462% 13.80% 11.72"- 9.29% 8.48% 7.84
12.27% 1478% 1358% 1182% 9.41% 8.02% 7.96
681% 1032% 949% 605% 411% 4.27% 4.75
7.40% 960% 10.14% 875% 617% 5.31% 5.05

1067% 1323% 1350% 1412% 8.59% 8.19% 8.12
11.32% 13,65% 12.16% 9.82% 772% 140% 7.43
13.19% 11.62% 10.50% 1047% 11.27% 11.24% 6.74
13.49% 1132% 10.83%

14.55% 12.72% 9.67
13.12% 1113% 14.13% 8.85% 10,14% 11.26% 9.13
1848% 1589% 17.07% 13.34%
12._ 11,31% 11.39% 11.49% 12.20% 12.07% 8.13
14.82% 11,72% 11.83%- 10.12% 10.77% 10.88% 6.7
19.26% 3516% 25.17% 17.48% 18.78%

15.27% 11.69%
14.24% 10.76%

13,06%
780% 15.69% 1111% 3482% 10.30% 14.86% 15.65

13.89% 2758% 23.61% 3716% 1881% 18.84% 19.04
541% 2223% 19.76% 3247% 19.08% 17.68% 17.36

14.52% 3,47% 7.91% 8.96% 9.62% 1891% 13.1
11.04% 9.13% 810% 1149% 1402% 274% -183
29.89% 8.49% 6.12% 8.89% 9.59% 3.82% 102
13.94%
13.13%
1221% 15.92% 1049% 1072% 10.31% 3.59% 0.68
14.09% 15.82% 9.64% 21.56% 10.69% 4.29%
11,29% 17,38% 15.38% 9.40% 1108% 747%
10.13'4 14,09% 13.43% 731% 9.05% 7.«1%
14._ 2147% 12,19'4 10.03% 10.62% 409%
16.27% 842% 9.84% 929% 583% 2.91% 4.83
16.65% 8.37% 9.59% 8.64% 6A3% 484% 4,86
15.50% 8.90% 8.99% 8.48% 5.61% 2.63% 455
15.66% 1577% 16.59% 19.48% 32.26% 21.88% 21.70
17 48% 918% 977% 1002% 6.83% 2.76% 442
13,21% 1933% 1493% 1833% 1277% 11.35% 9.57

795% 8.99% 13.311% 1390
1595% 5.77% 5.61% 773% 602% 998% 8.13
7.10% 7.89% 8.81%

15.62% 13.60% 13.90% 14.89% 15.71% 12.20% 15.69
1394% 1305% 1224% 12.79% 14.33% 12.67% 15.50
1349% 1267% 12.94% 1387% '392% 1110% 11.6
1490% 14.24% 14.44% 16.34% 1518% 12.73% 16.74
14.60% 13.59% 14.66% 14.52% 14.54% 11.89% 15.67
16.02% 13.28% 13.44% 1379% 14.21% 10.34% 1114
10.73% 1009% 9.81% 1152% 11.79% 10.12% 12.59
13.06% 1179% 1172% 1241% 1365% 12.03% 12.72
1467% 13.41% 1422% 1186% 1310% 10.97% 14.21
14.83% 14.16% 13.96% 14,71% 15.06% 12.80% 22.31
14.35% 13.26% 14.91% 13.99% 13.71% 1109% 16.84
14.01% 1337% 12.95% 14.04% 14.92% 1'.n% 12.88
14.62% 1357% 1455% 1791% 1866% 12.20% '6.09
1771% 1520% 1631% 14.93% 1665% 11.42"- 13.38'
19.97% 9.98% 9.48% 7.00% 6.92% 6.79% 801
13.41% 16.96% 10.39% 1386% 1757% 1812% 20.44
10.58% 1082% 10.55% 10.38% 8.15% 12.41% 10.47
8.92% 9.40% 9.27% 869% 8.89% 1079% 595
939% 10.07% 1122% 1190% 9.17% 9.98% 0.91

10.01% 11.33% 10.56% 1068% 8.76% 10.38% 6.01
913% 9.92% 8.90% 904% 803% 9.31% 4.74

9.44% 9.59% 9.35% 6.50
10.52% 9.69% 11.90% 12.82% 12.68% 8.48

12.72% 718
13.36% 9.42

16.46% 13.08% 11.68% 1067% 11.11%
1294% 6.04"
1128% 7.03"

11.14% 968% 986%
17.93% 1526% 1354% 11.56% 1213% 12.30% 7.81
13.39% 1210% 11.96% 10.58% 10.12% 1144% 9.69
1545% 14.56% 15.76% 12.17% 9.87% 823% 6.18
13.84% 1298% 11.61% 13.08% 12.40% 12.16% 9,26
13.14% 12,10% 12.40"- 12.26% 1295% 11.06% 8,09
1529% 13.45% 14.03% 13.51% 14.84% 12.31% 9.74
7.20% 1393% 10.68% 10.32% 1209% 9.09% 975

16.05% 14.16% 11.18% 1114% 1068% 2.84% 11.62
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OverhNd An.ty... Baud on SUbJ.ct to Separations Accounting •• Reported by ARMIS

1063%11370%1 6.74%1 15.31%1 7.00%
1378%1 1605%1'086%1 969%1 10.96%1 4 10%

"3,38%1 13.16%111.97%111,67%1 10.53%( 8,44%1 7.77%1

1.1
~
6.24

6.65'
m
9.39
8.45'

6.31

6,
15.39
6i9
9.13'

11.25

8.73
8.92

10:55'
3.7i
.c,34
5,65'
ill

7.01%
14,85% 12.07%
9,13% 8.00%

12,42% 1008%

10.38%1 8.76%

13.80% 1Ij.66% 677% 1091% 3,85%:
19,39% 18.20% 20.70% 1285% 8.75%
16,35% 13.74% 17,59% 15.86% 8,23%
17.95'll.T'5.64lM:'6,01'!U 14.92% 836%

~.~~~

RatIO: EX-en.il Revenu., - Ex n...
1 1 1 1

619% 744% 6,99% 1342% 6.70%1

13.47%1 12,96%112,09%112.05%

9.4611. 11.99% 11. 3% . 9
14.40% 13,26% 13,47% 14,40%
13.19% 12.24% 11.04% 11.94%
16.00% 14.31% 1307% 12.56%

12,82%
13.99%
12.14%
10.81%

.l-
6,55%

2197%
25.36%
22.06%
16.37%
12.44%
15,33%
13.33%

1290%
26.06%
'i'9T2%
20,86%

10.10%
'i2Tsi'
10:64%

1080% 1417% 1183% 11.67% 15.01% 5.32%1 ·0.90'
16.78% 15.51% 10,18% 10.98% 9,95% 5.36%
13.52% 14.06% 11,53% 12.56% 10.22% 4.49%
14.04% 15.47% 12.12% 10.14% 12.59% 8.34% 5.73
26.72% 2119% 2937% 34.46% 12,29% 5.31% 0.06
9,18% 1201% 805% 6.67% 910% 4.29% ·1.88

13,13% 1423% 1278% 1207% 10.93% 840% 10.48
9.77% 9.57% 11.08% 8.26% 6.52% 5.91% 6.90
9,62% 11.44% 13.05% 11.07% 10.67% 7.84% 8.67

10,46% 11.24% 13.82% 10.96% 10.57% 9.08% 9,71
10,06% 10,43% 12,09% 1019% 9,09% 6,82% 6.68'
12.10% 12.85% 13.04% 10A2% 8.31% 7.06% 7.33'
10,85% 11.24% 1151% 9.15% 875% 712% 8,22'
~ 7,74% 9.60% 8,98% 6.84% 3.25% 5.49

12.74% 10,35% 5.47% 5,28'
12,85% 11.90% 1.75% 6,36'
12.33% 9.53% 5.00% 4.26'

4.18'
9.51
3.31

1369% '617% 1357% 5.20% 12,90% 3,68% 197
11.33% 1494% 11 47% 6.02% 11.06% 2.97% 108
10.75% 6.72% 853% 864% 837% 2.77% 0,93
12.86% 11.25% 9A7% 7.71% 906% 2.62% 2.02'd
15.16% 1439% 10.16% 9.13% 10.09% 3.74% 3.82d
14.68% 1331% 1034% 1143% 10.99% 4.66% 4.09'"
18.86% 3502% 1673% 742% 9,79% 3.54% 4.6~
13.40% 17.49% 9.14% 11.13% 12,S,.!% 5.28% 5.77'l

288,763

641,316

105,233

634,362

29.154

1.296,944

2,283,160

3,680,495
3,449,131

2,207,762

1,226.868
3,260

xecuttve, Plannln,
H I ,.5 1

~
136,757
91,666
4~

79,937
61.ii73
<rn3

1,3&2,7841 1,
53,254
22,010
9,030

13.159
9.624

~
2.424

42224
51,140
«:430
51,384

~
28,816
5,683

10,026
30,809

~
1,759
1~

5.066
7,554
1,402

36,580

~
31.237
1f154
13,077

~
7,102

16.066

~
8,670
1~

930
3,315

26,749
153,479
260,103
278,640
166.071

51,683
53,792

152853

453,510

141.786
1089976 1050061
3,224,137 3,048846
3,071155 2,830,887

8.527,054 8,371,519

leo

-Now
·R_lolard
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Irld - t.t...actn.-.u,
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SW8T
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Ratio
104 105 ,." ,.a '''8 ,...

10.4a% 10.6 % 14.08% 19.34% ,. 13.0 % ti10.50% 1104% 9.37
8.36% 8.40"- 8.68% 9.52% 979% 11,35

1300% 10.15% 12.23% 12.72% 12.45% 837%
150% 456% 402% 284% 2.00% 1.13% 0,64

11 a2% 15.19% 15.19% 12.45% 9-43% 833%

7;
841% 1076% 1143% 1036% 5.88% 5.27% 5.7

12.05% 14.91% 14.01% 1230% 970% 8.98% 8.2
1250% 15.20% 1407% 12.26% 982% 845% 8.2
8.98% 10.66% 979% 639% 4.44% 450% 4.92
7.53% 9.74% 10.42% 9.03% 6.38% 555% 5.14

10.88% 13,32% 13,69% 14.21% 8.78% 8.45% 8.28
1161% 14.06% 12.58% 9.94% 7,90% 7.76% 7.56
11.99% 997% 10.24% 1085% 11.3G% 11.09% 7.32
13.67% 11,84% 11.06%

14.88% 13.64% 10.91
13.81% 10.80% 14.38% 930% 10.79% 12.25% 10.03
18.84% 1878% 17.35% 1352%
12.89% 11.41% 11.64% 12.16% 13.21% 12.49% 8.79
15.09% 11.92% 12.15"- 10.70% 11.31% ".30"'- 7.58%
2008% 3693% 2597% 18.56% 20.20%

16.93% 13.12
15.55% 11.95

10.93%
7.57% 1667% 11.43% 3603% 1183% 15.a.t% 16.07

13.45% 28.76% 23.64% 38.24% 19_91% 19.59% 19.33
5.31% 23.03% 20.51% 33.31% 2024% 1844% 17.50

27.27% -17 34% 628% 8.94% 1210% 17.80% 12.44

2496% 14.60% 10.90% 11 35% 13.79% 2.72% 232
58.09% 7.02% 7.27% 947% 9.64% 3.69% 0.68
8.73%

11.68%
12.67% 1678% 11,81% 9.84% 10.51% 333% 0.45
13.53% 1627% 12.54% 2079% -0.19% 4.31%
14.41% 914% 15.69% 898% 1030% 7.36%
4.75% 6.35% 1866% 948% 5.80% 7.07%

18.90% 1886% 1565% 1008% 998% 4.28%
1638% 870% 10.23% 11.20% 596% 3.12% 5.13
16.68% 847% 981% 9.25% 6,71% 525% 5.31
1560% 911% 928% 8.88% 5.91% 3.00% 4.99
14.42% 14.37% 15.34% 1665% 26.44% 20.72% 21.78
17.71% 944% 1007% 10.28% 710% 3.04% 478
14.10% 2108% 16.28% 2024% 1389% 13.58% 9.48

9.91% 999% 15.09% 15.00
16.85% 6.09% 6.05% 7.51% 680% 10.66% 9.11
7.64% 836% 9.70%

18.00% 1407% 1453% 15.79% 1650% 13.25% 15,64
14.28% 1335% 1282% 1392% 15.30% 13.63% 15.81
13.91% 13.07% 13.59% 14.95% 1478% 1198% 11.93
15.25% 14.64% 15.28% 17.47% 16.30% 1385% 17 15
14.a9% 1399% 15.35% 15.57% 1550% 1290% 16.04
16.28% 13.48% 13.96% 14.73% 15,06% 11.13'% 11.48
11.05% 1058% 10,45% 13.04% 1328% 11.98% 13.26
13.39% 12.13% 12.38% 13.39% 1437% 12.67% 12.82
15.07% 13.80% 14.88% 12.65% 1392% 11.82% 14.75
15.21% 104.52% 14.57% 15.92% 1626% 1388% 22.56
14.87% 13.61% 15.54% 14.87% 14.66% 1195% 17.54
14.28% 1372% 13.43% 15.03% 15.70% 12.51% 13.12
14.88% 13.83% 15.08% 18.99% 1773% 13.37% 16.55
17.94% 15.46% 16.81% 16.61% 1734% 1214% 13.40
16.90% 10.03% 974% 7.28% 7.24% 6.67% 8.17
13.56% 2113% 722% 13.73% 17.68% 18.00% 20.23
10.77% 1067% 1048% 10.53% 8.50% 12.45% 10,74

9.07% 958% 929% 887% 9.27% 1092% 6.48
9.90% 10.31% 11.28% 1188% 970% 1033% 1.69

10.83% 1187% 10.02% 10.54% 890% 1028% 6.46
9.28% 989% 8.97% 9.24% 838% 9.64% 5.36

9.87% 10.29% 10.08% 7.20
1036% 889% 10.80% 11.58% 11.70% 7.93

14.06% 8,18
13.85% 10.61

16.21% 1255% 12.36% 1109% 1234%
1258% 8.42
11.44% 7.50

11.61% 1003% 10.38%
17,69% 1501% 13.51% 11.56% 12.46% 12.28% 839
1243% 1143% 11.66% 10.54% 11.04% 11.50% 10.85
15.86% 15.54% 15,85% 12.61% 1040% 8.61% 687
13.75% 1271% 11,61% 13.52% 13.10% 1264% 9.65
1322% 12.47% 12.49% 12.39% 13.19% 11.39% 9.49
12,74% 1099% 1143% 11.16% 12.23% 11.12% 10.26
14,03% 768% 1190% 942% 10.90% 9.51% 10,19
16.01% 4.23% 208% 13.10% 9.61% 2.81% 11.13

Overhead An_Iy". Baud on Account Total••• Reported by ARMIS

~....F5iCi and Gen...1& -i¥;:r' ~51
Tot.to ..Un

'~Pllil6l
,. 1 1 200'~ 1 1\\71' YI 1 . 15 184.3 0 1 .578fj81 ,}18 ,1.985

142355
287.583

17 ,'00'5 -- 51 ,451 -'T365.66Q 164.899
-46,975 33,441 25.324 15.203 9,160 .. 1,150.465 1.178.729 1.215,410 1.209.954 1.292.822 -- 1.436.529

387803 452080 4825311 300.820 321.9ll9 323976 322 340 3.453985 3429157 3508,157 3,529238 3736.433 4211854 4.432.062
177.440 229,218 282,804 253,912 158.696 181305 178858 2,288,045 2.358,784 2,582,095 2,705925 2.954.777 3,222.215 3.310.548

778l11J 96,sa< 93,462 82988 71,126 88,387 85,115 722,285 745288 780487 757,82a 804,501 831.758 851,076
149260 183560 174466 155.375 135.609 127308 129 641 1.343263 1.390 797 1.414,132 1,422741 1516,733 1,633,682 1.709.196
70.516 86.338 81.834 54.612 41,440 44,137 -,~ 855,744 896.971 917.419 909,598 973,943 1,024.727 1,109.437
96,186 125,888 140.722 127861 101.157 93,060 1.373.820 1.417775 1.490,693 1.544580 1,685,893 1.769.485 1,811,846
92.171 113590 114,800 114,846 88.112 85997 85.491 957,051 988,529 951,976 922,854 1,088,940 1.104.087 1.120,271

151.053 187031 177,448 150.471 127.421 130.288 128,262 1.462,372 1,517,598 1,590,307 1.663,691 1.740.318 1.808,330 1,824.100
73830 87,251 748n 76.411 84,380 87,715 62.438 687853 742105 804.196 780,403 827,240 878.668 915,452
28,046 23231 23.540 208,310 219,433 236,365

19881 18,531 15768 153,513 154.428 160,264
17.248 15.112 20.289 15.199 17.737 21,233 18,392 142,145 155,024 161,249 178,888 182.124 194.578 201.805
22,471 24,894 23,896 17.396 142,996 158219 161,623 148,088
29,a34 2a 584 35452 39.938 46.885 49.883 37823 282208 288 588 339.952 368401 400.049 449,120 468.104
22,410 la,040 20,931 19.457 21,537 22.525 16,238 170,a33 178,788 193,181 201.255 211,896 221.801 230,527
9U84 188,442 133.783 104.89a 119,S97 597388 817 133 848870 870.116 712.127

19,104 15.899 131.918 137,089
83,181 70,100 618.137 656.808

11.781 119589
308 1.183 1,030 2.542 1.204 1,795 1,855 4,350 8,280 10,039 9,598 11,380 13,275 11,954

a,314 35 SS8 32158 45,837 28903 32.809 29323 78569 159178 158202 165.711 174104 200,312 181,022
521 3,790 3.428 4,809 3.375 3,335 3,092 10,340 20,248 20.134 19,247 20.051 21.421 20.758

1.124 1,421 5114 689 934 1,340 1.071 8,045 6774 7,772 8,149 8.651 8,955 9,682
67125 39401 30809 29,923 31,918 7.648 6378 336 024 309280 311553 293,661 263,411 288.913 268736

7.378 1.m 1.5ee 2,014 2,158 873 174 20,080 19,667 23.590 23,283 24,510 24.536 26.503
1,591
57i

312.7171 377,287 I 288,085T 263.025 I 292,692'-'00.6081 13,4341 I 2.780,407 1 2,625,3Oll1 2.727.7081 2.935.7491 3.077.5661 3.091.1931 2,990.178

~
7,403

.ull
4.7n

453.647
165 234
37a,012
21.662

324,5n

-~
Puerto RIco rettphone - Puerto Rico
Puerto Ftco Telephone - Pt*1O Rk:o Central
Puerto RIco Tel!phon! Com
ClwHI~

~
~
ClwHI-_
ClwHI'-oIa
Qwoot·MonIatIo0W0It_
Qwo!!-Now MOllie<>
ClwHI-North IlIlkot8
ClwHI-Ot!qon
QwnI-&luIh DtIIu>1a
QwooI.UIoh
awell-W""'!noIon
ClwHI-Wyom!nq
RocheItM Telaphona
SOUTHERN NEW ENGLAND
~.m -AIkarHI_m-_.
SoulhwMlam-
_-TUM
Sprtnl-F_, Inc.
The Welt.,., Rnerw tel!phone 1 L .' 10,0831 g,m
lJr*d NW=Or!qon
lJr*d NW-WlIOhIn
U_01 tho SouI_ Inc

28.158 22,985 2JT13 !-- -22:806 27.061 f---'- r----'ftjj',531 208.204 217,350 228,5040
UnledSo-T........ 20.035 13,839 179.553 178,127
U_ 8,639 5,944 84.163 85,244
U_TolorFIo_ 88.088 80.815 90,808 847,045 888,7GG 965,476
UntodTolor_ 23644 21,739 20682 18.601 20.388 20,849 14,378 157277 188593 173720 179,561 184,016 190.638 185.654
U_Tolol_urI 19,188 19,189 20342 19,854 20,971 23,600 22,570 173,537 187.132 194,730 208,200 210,881 229.556 230.516
U...... T.. 01 Now_ 15,a50 16.486 ,a 940 15744 13884 11,818 9,286 116,489 122.396 145708 1-'40,637 145.204 149.009 144,419
UIII..... or Ollio 49.875 48,282 47,935 55,765 55.682 55.949 43,980 412,504 427,843 -'460.717 468.236 479.913 502.231 499,844
UnIlod To! or P..... 1YIIn. 28.253 26,518 28,410 2g,317 32,784 30244 25,045 224,867 239,168 255,920 265.960 281.380 295.759 288,975
Unled Tel ofTe.. 13,028 12824 13369 13.251 14,755 13980 13848 115251 127510 130312 132,019 135.366 139,534 146,625
Vertmn - Co,... SO-A8b8m8 9,727 5,784 8,384 7,720 8,245 8,048 9,586 79074 80,774 78,870 89,670 83.887 92.635 103.462
v.rtmn -Cantol SQ-Ind_ 720 21a 111 705 820 184 817 5.218 5.392 5,-'441 6,086 7.071 6,728 6.160
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Ind - New Hamp!f1
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CorQI-Now Mexico
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'-T.X8I
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1-' I~-

26,270
3,529

11,211
130.820

401
4,386

26,901
158,962
263.437
278,289
159,996

~
53,386

158.47'3

'cUUIle,

18,376
4,892
8,897

166.113

~
3,826

Overhead Analy". BIl.ed on Account To.... ae Reported by ARMIS

9.67'1(,
14.73%
13.55'1(,
15.35'1(,

13.52'1(,1 13.33'1(,11226'1(,112.57'1(,
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12.96%1 6.60'1(,1 10.38'
968'1(, 3.99'1(, 6.53'

13.49'1(,1 9.24'1(,1 9.78'
18.55'1(,1 8.58'1(,1 9.62'
15.52'1(,1 8.78'1(,1 8.74
19.07'1(,1 794'1(,1 9.07'
13.73'1(,1 8.90'1(,1 924
15.53'1(, 16.08'1(, 10.95'
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